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AbstrACt
Objective Musculoskeletal care pathways are variable 
and inconsistent. The aim of this systematic review 
was to evaluate the evidence for the clinical and/or cost 
effectiveness of current care pathways for adults with hip 
and/or knee pain referred for specialist opinion.
Design Systematic review.
Data sources Electronic database searches were carried 
out in MEDLINE, MEDLINE In-Process, Cumulative Index 
of Nursing and Allied Health Literature, Embase, PEDro, 
PubMed, Web of Science, Cochrane Central and Health 
Management Information Consortium without language 
restriction from 1990 onwards. Websites were reviewed 
for grey literature.
Eligibility criteria All study designs and documents that 
considered care pathways for adults with musculoskeletal 
hip and/or knee pain referred for specialist opinion were 
screened by two reviewers. Risk of bias was assessed 
using The Critical Appraisal Skills Programme checklist 
for randomised controlled trials and the Joanna Briggs 
Institute checklists.
Data extraction and synthesis Data extraction and 
quality assessment were performed by one reviewer and 
checked by a second. Findings are reported narratively.
results The titles and abstracts of 1248 articles were 
screened and 140 full-text articles retrieved. 19 papers 
reporting 17 studies met the study inclusion criteria. 
Quality was low due to study design and methodological 
flaws. Most of the outcomes relate to organisational 
process at the ‘meso’ level of a whole systems approach.
Conclusion It can be concluded that the pathway is 
not linear, containing variations and activity loops. The 
available evidence suggests that, from the point of referral 
for specialist opinion, a model is required that integrates 
the skills of all the different healthcare professionals and 
streamlining is required to ensure that individuals are 
seen by the healthcare professional that best meets their 
needs. There is very limited evidence of patient experience 
informing knee and hip care pathways.
PrOsPErO registration number CRD42016035510.
IntrODuCtIOn
The incidence of musculoskeletal pain is 
known to be high globally, and to be a signif-
icant factor in causing disability through 
reduced functioning and lower levels of 
general well-being. In 2016, musculoskeletal 
problems were the second most common 
cause of work-related absence in the UK, 
with an estimated 30.8 million days lost.1 The 
impact on concurrently existing long-term 
conditions, health resource utilisation and 
societal impacts such as work disability are 
considerable.2–4 Worldwide, musculoskeletal 
conditions account for 21.3% of the total 
years lived with disability within the general 
population,5 but this is even higher in older 
populations; reaching a high point of 28.5% 
in the 50–69-year-old age group and 23.4% 
in the 70-year plus age group.6 As a result, 
individuals may not be able to be physically 
active with a possible knock-on effect on the 
prevention and treatment of other non-com-
municable diseases.7 
Hip and knee osteoarthritis (OA) is one 
of the most common musculoskeletal condi-
tions and causes chronic joint pain after 
non-specific low back pain. It has a prevalence 
of 3.7% in the population, affecting approx-
imately 268 million individuals worldwide. 
This increases to 14% in individuals over 65 
years.6 8 A number of evidence-based guide-
lines exist detailing what treatment should 
be delivered. These centre on the delivery 
of self-management, education, exercise and 
joint replacement surgery when needed or at 
the end stage of OA.9–11
What is less frequently considered in both 
research and guidelines is the organisation of 
care: where it is carried out, how it is done 
and the complex inter-relationships between 
these factors and the type of treatment given. 
strengths and limitations of this study
 ► Designed and reported using Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses.
 ► Robust search strategy designed by the Specialist 
Unit for Review Evidence.
 ► Two reviewers checked eligibility of manuscripts.
 ► Two reviewers checked study quality.
 ► Insufficient randomised control trials for a me-
ta-analysis .
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For example, the first point of contact for most indi-
viduals seeking help for a musculoskeletal condition 
is usually a general practitioner (GP) in a primary care 
setting.9 12–14 If treatment fails or assessment for surgery is 
required, then a ‘specialist’ opinion will be sought, which 
may occur in primary or secondary care.9 The ‘specialist’ 
could be from any one of several healthcare professionals: 
a physiotherapist, a GP with a specialist interest in muscu-
loskeletal conditions, an advanced nurse practitioner or 
an orthopaedic surgeon.15 16 Understanding the variation 
and interrelationships between how and where treatment 
is delivered is required in order6 12 17 18 to optimise care 
around patient outcomes and efficiency in a multilevel 
whole systems approach.6 At a macro level, there needs 
to be consideration of the scope and functionality of 
healthcare policy, healthcare systems and socioeconomic 
factors. At a ‘meso’ level, considerations relate to health 
services, clinical workforce, competencies, education and 
infrastructure. Finally, at a ‘micro’ level, considerations 
relate to the involvement of an individual in their own 
care.6 Applying this to care pathway research helps to 
identify where the evidence already exists and enables 
more effective research planning.
This review will focus on the care pathway for chronic 
hip and knee pain for adults referred for specialist 
opinion. The joint-specific focus at this point in the care 
pathway recognises the rising demand for both care and 
joint replacement surgery in this group, which is associ-
ated rising healthcare costs.19 Thus, the following are the 
aims of this review:
1. to understand the evidence for the clinical and/or cost 
effectiveness of current care pathways for adults with 
chronic hip/knee pain patients accessing care for spe-
cialist opinion.
2. to identify the key information required to inform ef-
fective referral decisions for specialist opinion.
MEthODs
This systematic review is reported in accordance with 
Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) guidance.20 A protocol with 
full details of the methodology for this systematic review, 
including the search terms used has been published, so 
only a brief overview is provided here.21
search strategy
Searches were undertaken without language restrictions 
for both published and grey literature that considered 
models of service delivery and care pathways. All sources 
were searched for evidence published between 1 January 
1990 and 20 December 2017. The following databases were 
searched: Medline, Medline in Process, Cumulative Index 
of Nursing and Allied Health Literature, Embase, Pedro, 
PubMed, Web of Science, Cochrane Central Register of 
Controlled Trials and Health Management Information 
Consortium. In addition, websites were searched for grey 
literature, care pathways and policy documents. Finally, 
reference lists were checked and citations tracked for 
included evidence. Full details of the search, including 
the Medline search strategy are provided in the published 
protocol.21 Details of searches for other databases are 
available on request from the authors.
Eligibility
All study designs and documents that considered care 
pathways for musculoskeletal hip and/or knee pain for 
adults from the point of referral for specialist opinion 
meeting the European Pathway Association definition 
of a care pathway22 were included. No diagnostic criteria 
were specified as musculoskeletal pathways accept all 
hip/knee pain without such criteria. Publications were 
excluded if their primary focus was generalised inflam-
matory arthropathy, stroke, postsurgical care or musculo-
skeletal care pathways that did not include hip and knee 
joint-specific data.
Data selection
After duplicate results were removed, two reviewers (KB 
and Cheryl Cleary, FM) independently considered cita-
tions against inclusion/exclusion criteria. At both title/
abstract and full-text stages, disagreement was resolved by 
discussion with a third reviewer.
Quality assessment
Studies were appraised using validated checklists for 
specific research designs: The Critical Appraisal Skills 
Programme checklist for randomised controlled 
trials (RCTs)23 and the Joanna Briggs Institute checklists 
for qualitative studies, cross-sectional surveys, longitu-
dinal studies and case series.24 After a sample of studies 
had been piloted to ensure a baseline of understanding 
and agreement between reviewers, papers were assessed 
by one reviewer (KB) and checked by a second (FM).
Data extraction and synthesis
Data were extracted into a standardised form. After 
piloting, data extraction was completed by one reviewer 
(KB) and checked for accuracy by another (FM). The 
protocol21 specified the utilisation of a mixed-methods 
approach to data synthesis. However, only one quali-
tative study was identified. This combined with the low 
quality and heterogeneity of the evidence precluded 
any mixed-methods synthesis or meta-analysis. Conse-
quently, the results are presented narratively by primary 
outcome type reported. These categories were identified 
inductively from the data: patient flow (the movement of 
patients between healthcare professionals, services and 
organisations),25 professional competency (the level of 
agreement in diagnosis and treatment between Advanced 
Physiotherapy Practitioners and orthopaedic surgeon or 
expert physicians), resource use including clinical and 
cost effectiveness, time (changes in patient waiting times 
experienced as a direct result of the way the pathway was 
delivered), patient satisfaction and patient experience. 
These outcomes are organised according to where they 
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apply in a multilevel, whole systems approach, that is, 
macro, meso or micro level.6
Patient and public involvement
A patient representative was involved at the planning 
stages and helped to formulate the aims of this systematic 
review.
rEsults
Pathways for the delivery of care for hip and knee pain 
after referral for specialist opinion have not been widely 
researched. Although 1248 citations were identified, most 
of the primary research in this area has looked at gener-
alised pathways for musculoskeletal conditions that are 
not specific to body regions. In most instances, findings 
were not disaggregated and therefore were excluded. 
Thus, of the 140 full-text articles assessed for eligibility, 
121 were excluded and only 19 articles reporting the 
results of 17 studies were included in the analysis (see 
figure 1).
All the included studies were from high income, 
developed countries: eight from the UK,16 26–32 five from 
Canada,33–37 two from New Zealand15 38 and one each 
from Australia39 and the Netherlands.40 There were some 
differences in the patient population being evaluated 
across the studies: seven studies included patients with 
a knee condition only,26 27 30–33 37 two studies with a hip 
condition only16 29 and eight studies had patients with hip 
or knee pain.15 28 34–36 38–40 Specific characteristics of each 
study are described in table 1.
Thirteen of the studies were based on healthcare activity 
in hospitals within secondary care,27–39 with consultation 
led by a physiotherapist in three studies,15 30 34 physio-
therapist and orthopaedic surgeon/expert physician in 
seven,27 28 31 33 35 37 39 orthopaedic surgeon-led in two29 38 
and GP led care in the remaining studies.16 26 32 40 Only 
three studies had a clinic that was located in primary 
care.32 35 38 Each of these also had a subset of patients 
that were assessed in a hospital-based secondary care 
clinic. These studies were not set up to allow comparison 
between the primary and secondary care clinics.
The study designs of the articles in the analysis included: 
one RCT,26 41 42 four cohort studies,16 28 38 40 one qualitative 
interview study,32 one case report,39 five cross-sectional 
designs,15 27 33 35 36 two case series,29 34 one prospective 
diagnostic study37 and two audits.30 31 Using the hier-
archy of evidence proposed by the Oxford Centre for 
Research Evidence,43 the overall level of evidence from 
the included studies is low. The limitations of the studies 
included in this systematic review are described in table 2. 
The most common weaknesses in the study designs 
related to incomplete reporting of the outcomes for cost 
and resources use16 34 and clinical outcomes16 30 31; low 
external validity and generalisability due to sample size,33 
population studied36 38 or number of assessors28 37; insuf-
ficient length of follow-up34 35; reporting bias29 32 34 36 38 39; 
selection bias due to sampling.16 27 34 Overall, the RCT was 
reasonably well designed, but there was no blinding and 
allocation to group was not concealed.26 41 42
The outcome types and study-specific outcomes 
are described in table 2 along with the numerical data 
reported. Variations in care pathways in terms of where 
and who delivers the different pathways are displayed 
in figure 2 along with the types of outcome that have 
been evaluated in each study and the study reference. If 
there were two arms to the pathway, then the associated 
outcome types are aligned between the arms.
Meso level: patient flow
Johnson et al29 evaluated an orthopaedic-led fast-tracking 
pathway for hip replacement. Physiotherapists assessed 
patients on the orthopaedic waiting list that an ortho-
paedic surgeon had screened off for physiotherapist 
management. The fast-track pathway resulted in 23/25 
patients being given a total hip replacement, but a further 
15 patients from the routine route were also listed for 
joint replacement surgery.
A study by Pearse et al30 benchmarked the ability of 
advanced practice physiotherapists to independently 
assess 85% of patients on an orthopaedic waiting list, 
following strict criteria set out by a surgeon. Fifty patients 
with knee pain had been screened by a surgeon and 
deemed appropriate for physiotherapy assessment and 
non-surgical management. Physiotherapists failed to 
meet the benchmark; only independently assessing 66% 
of patients. Of the patients they were not able to manage, 
17 (34%) were referred to a consultant, with only 11 
being listed for surgery. The authors concluded that phys-
iotherapists did not efficiently manage patients on the 
orthopaedic waiting list. However, the benchmark set was 
not underpinned by research.
The Damask Study Group26 41 42 conducted a RCT 
to assess the effectiveness and cost effectiveness of GP 
referral to MRI and provisional orthopaedic appointment, 
Figure 1 Preferred Reporting Items for Systematic Review 
and Meta-Analysis Protocols flow chart for study selection.
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k=
0.
86
; 9
5%
 C
I: 
0.
80
 t
o 
0.
93
 a
nd
 t
ria
ge
 (s
ur
gi
ca
l v
s 
co
ns
er
va
tiv
e)
 a
gr
ee
m
en
t 
k=
0.
77
; 9
5%
 C
I: 
0.
65
 t
o 
0.
88
.
N
o 
d
iff
er
en
ce
 in
 im
ag
in
g 
re
q
ue
st
ed
: p
hy
si
ot
he
ra
p
is
t 
vs
 c
on
su
lta
nt
: X
-r
ay
 4
2%
 v
s 
50
%
, M
R
I 
13
%
 v
s 
16
%
, C
T 
17
%
 v
s 
20
%
.
C
on
se
rv
at
iv
e 
tr
ea
tm
en
ts
: p
hy
si
ot
he
ra
p
is
t 
re
fe
rr
ed
 fo
r 
m
or
e 
ad
vi
ce
 a
nd
 e
d
uc
at
io
n 
(9
8%
 v
s 
81
%
); 
m
or
e 
N
S
A
ID
S
 (4
7%
 v
s 
24
%
); 
m
or
e 
jo
in
t 
in
fil
tr
at
io
ns
 (4
3%
 v
s 
11
%
); 
m
or
e 
su
p
er
vi
se
d
 
p
hy
si
o 
(6
2%
 v
s 
16
%
) a
nd
 m
or
e 
ho
m
e 
ex
er
ci
se
s 
(8
4%
 v
s 
co
ns
. 1
0%
) (
p
<
0.
05
). 
N
o 
d
iff
er
en
ce
 
b
et
w
ee
n 
cl
in
ic
ia
ns
 fo
r 
no
n-
p
re
sc
rip
tio
n 
an
al
ge
si
cs
, w
al
ki
ng
 a
id
s 
an
d
 o
rt
ho
si
s.
 V
is
it 
le
ng
th
 fo
r 
p
hy
si
ot
he
ra
p
is
ts
 s
ig
ni
fic
an
tly
 lo
ng
er
 (1
3.
0  
m
in
 v
s 
11
.2
 m
in
) (
p
<
0.
05
). 
P
at
ie
nt
s 
si
gn
ifi
ca
nt
ly
 m
or
e 
sa
tis
fie
d
 w
ith
 p
hy
si
ot
he
ra
p
is
t 
93
.2
 v
s 
86
.1
 (p
<
0.
00
1)
.
Th
e 
d
es
ig
n 
w
ou
ld
 h
av
e 
b
ee
n 
st
re
ng
th
en
ed
 b
y 
re
p
ea
tin
g 
d
at
a 
co
lle
ct
io
n 
ov
er
 m
or
e 
th
an
 o
ne
 t
im
e 
p
oi
nt
 t
o 
re
-e
va
lu
at
e 
sa
tis
fa
ct
io
n 
af
te
r 
tr
yi
ng
 o
ut
 t
he
 in
te
rv
en
tio
n/
co
ur
se
 o
f t
re
at
m
en
t 
th
e 
p
at
ie
nt
s 
w
er
e 
re
fe
rr
ed
 fo
r. 
Lo
ng
er
 t
er
m
 s
ho
ul
d
 c
ol
le
ct
 d
at
a 
on
 r
er
ef
er
ra
l r
at
es
. C
os
t 
an
d
 c
os
t–
b
en
efi
t 
of
 t
he
 p
hy
si
ot
he
ra
p
is
t 
p
at
hw
ay
 a
re
 n
ot
 d
is
cu
ss
ed
. O
f n
ot
e,
 t
he
re
 w
er
e 
no
 r
ef
er
ra
ls
 fo
r 
w
ei
gh
t 
m
an
ag
em
en
t.
D
ic
ke
ns
 e
t 
al
27
P
ro
fe
ss
io
na
l c
om
p
et
en
cy
C
or
re
ct
 d
ia
gn
os
is
 b
y 
su
rg
eo
n 
92
%
 c
as
es
, p
hy
si
ot
he
ra
p
is
ts
 8
0%
–8
4%
P
ot
en
tia
l f
or
 b
ia
s,
 a
ll 
tr
ea
tm
en
t 
b
as
ed
 o
n 
co
ns
ul
ta
nt
 a
ss
es
sm
en
t 
on
ly
. B
ia
s 
re
la
tin
g 
to
 im
p
ro
ve
m
en
t 
at
 a
rt
hr
os
co
p
y 
as
su
m
ed
 
to
 c
on
fir
m
 d
ia
gn
os
is
 m
ad
e 
b
y 
su
rg
eo
n.
 N
o 
st
at
is
tic
al
 a
na
ly
si
s 
(k
ap
p
a)
.
D
oe
rr
 e
t 
al
39
Ti
m
e
R
ed
uc
ed
 w
ai
tin
g 
tim
e 
fo
r 
in
iti
al
 o
rt
ho
p
ae
d
ic
 a
ss
es
sm
en
t 
fr
om
 1
0 
to
 3
 m
on
th
s.
 Im
p
ro
ve
d
 e
q
ui
ty
 o
f 
ac
ce
ss
 t
hr
ou
gh
 s
er
vi
ce
 r
ed
es
ig
n
R
ep
or
tin
g 
b
ia
s 
as
 h
ig
h 
le
ve
l o
f p
at
ie
nt
 s
at
is
fa
ct
io
n 
in
 t
er
m
s 
of
 w
ai
t 
tim
e 
fo
r 
as
se
ss
m
en
t,
 b
ut
 n
o 
d
at
a 
p
re
se
nt
ed
 fr
om
 
ex
p
er
ie
nc
e 
su
rv
ey
s 
or
 in
te
rv
ie
w
s.
 C
os
t 
of
 t
hi
s 
re
d
es
ig
n 
is
 n
ot
 
d
is
cu
ss
ed
. M
os
t 
of
 t
he
 fi
nd
in
gs
 a
re
 n
ot
 r
el
ev
an
t 
as
 r
ep
or
t 
on
 
su
rg
ic
al
/p
os
ts
ur
gi
ca
l c
ar
e.
Fa
rr
ar
 e
t 
al
28
R
es
ou
rc
e 
us
e 
an
d
 t
im
e
15
88
 r
ef
er
ra
ls
 o
ve
r 
5 
ye
ar
s,
 4
32
/1
58
8 
hi
p
 o
r 
kn
ee
 r
ef
er
ra
ls
. 2
06
 r
ef
er
re
d
 t
o 
or
th
op
ae
d
ic
 c
lin
ic
 
an
d
 2
26
 t
o 
M
C
AT
S
. G
ro
up
s 
w
er
e 
si
m
ila
r 
fo
r 
ge
nd
er
, a
nd
 jo
in
t 
af
fe
ct
ed
. O
rt
ho
p
ae
d
ic
 p
at
ie
nt
s 
si
gn
ifi
ca
nt
ly
 o
ld
er
 (m
ea
n 
of
 8
 y
ea
rs
) (
p
=
0.
01
). 
O
rt
ho
p
ae
d
ic
 c
lin
ic
 lo
ng
er
 w
ai
t 
fo
r 
in
iti
al
 c
on
su
lta
tio
n 
(4
 d
ay
s)
 (p
=
0.
05
). 
M
C
AT
S
 h
ad
 lo
ng
er
 t
im
e 
fr
om
 r
ef
er
ra
l t
o 
d
ia
gn
os
is
 (1
1 
d
ay
s)
 (p
<
0.
00
1)
, h
ad
 m
or
e 
co
ns
ul
ta
tio
ns
 b
ef
or
e 
d
ia
gn
os
is
 (p
<
0.
00
1)
. T
ho
se
 w
ho
 w
er
e 
re
vi
ew
ed
 b
y 
a 
su
rg
eo
n 
ha
d
 m
or
e 
co
ns
ul
ta
tio
ns
 t
ha
n 
th
os
e 
se
en
 b
y 
A
P
P
 (p
=
0.
03
). 
C
ro
ss
-s
ec
tio
na
l i
m
ag
in
g 
us
ed
 m
or
e 
in
 M
C
AT
S
 
(p
=
0.
04
). 
S
ur
gi
ca
l m
an
ag
em
en
t 
m
or
e 
co
m
m
on
 fo
r 
or
th
op
ae
d
ic
 p
at
ie
nt
s 
(3
6%
 v
s 
16
%
) a
nd
 jo
in
t 
in
je
ct
io
n 
(1
9%
 v
s 
12
%
) p
<
0.
00
1.
 H
ig
he
r 
us
e 
of
 n
on
-s
ur
gi
ca
l t
re
at
m
en
t 
in
 M
C
AT
S
 (6
7%
 v
s 
44
%
) 
p
<
0.
00
1.
 5
%
 M
C
AT
 p
at
ie
nt
s 
re
fe
rr
ed
 fo
r 
or
th
op
ae
d
ic
 o
p
in
io
n.
O
nl
y 
on
e 
G
P
 s
ur
ge
ry
. F
ol
lo
w
-u
p
 o
ve
r 
m
or
e 
th
an
 o
ne
 t
im
e 
p
oi
nt
 
w
ou
ld
 a
llo
w
 e
va
lu
at
io
n 
of
 r
er
ef
er
ra
l r
at
es
.
C
os
t 
ef
fe
ct
iv
en
es
s 
ne
ed
s 
to
 b
e 
ev
al
ua
te
d
.
C
on
tin
ue
d
 o
n
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A
ut
ho
rs
O
ut
co
m
e 
ty
p
e
S
um
m
ar
y 
o
f 
fi
nd
in
g
s
S
tu
d
y 
lim
it
at
io
ns
G
w
yn
ne
-J
on
es
 e
t 
al
15
P
at
ie
nt
 fl
ow
 a
nd
 r
es
ou
rc
e 
us
e
R
ef
er
ra
ls
: 1
50
 (4
4%
) h
ip
 O
A
, 1
89
 (5
6%
) k
ne
e 
O
A
. 5
4 
p
at
ie
nt
s 
re
fe
rr
ed
 d
ire
ct
ly
 fo
r 
FS
A
 (m
ea
n 
O
xf
or
d
 k
ne
e 
sc
or
e 
13
), 
an
d
 8
9 
af
te
r 
su
b
se
q
ue
nt
 r
ev
ie
w
. O
xf
or
d
 k
ne
e 
sc
or
e 
fo
r 
th
os
e 
in
 F
S
A
 
sl
ig
ht
ly
 w
or
se
 t
ha
n 
th
os
e 
m
an
ag
ed
 in
 jo
in
t 
cl
in
ic
 (p
<
0.
00
1)
. O
f 1
43
 r
ef
er
re
d
 fo
r 
FS
A
, 1
15
 t
ria
ge
d
 
to
 s
ur
gi
ca
l r
ou
te
, 1
8 
re
co
m
m
en
d
ed
 s
ur
ge
ry
 b
ut
 d
id
 n
ot
 m
ee
t 
th
e 
p
rio
rit
is
at
io
n 
sc
or
e,
 1
0 
no
t 
re
co
m
m
en
d
ed
 s
ur
ge
ry
. O
xf
or
d
 k
ne
e 
sc
or
e 
of
 t
ho
se
 m
an
ag
ed
 c
on
se
rv
at
iv
el
y 
im
p
ro
ve
d
 fr
om
 2
2 
to
 
25
 (p
=
0.
00
13
).
It 
is
 a
ss
um
ed
 t
ha
t 
th
e 
p
at
ie
nt
s 
w
er
e 
co
ns
ec
ut
iv
e
In
gl
is
 e
t 
al
38
P
at
ie
nt
 fl
ow
 a
nd
 r
es
ou
rc
e 
us
e
H
IP
s:
87
 (1
0%
) r
ef
er
ra
ls
 fr
om
 s
ur
ge
on
s 
so
 d
ire
ct
ly
 li
st
ed
 fo
r 
ar
th
ro
p
la
st
y.
39
3 
(4
7%
) a
cc
ep
te
d
 fo
r 
FS
A
.
66
 (8
%
) d
ec
lin
ed
 a
s 
in
su
ffi
ci
en
t 
re
fe
rr
al
 in
fo
.
13
4 
(1
6%
) n
ot
 s
ee
n 
as
 lo
w
er
 p
rio
rit
y 
co
nd
iti
on
.
15
8 
(1
9%
) n
ot
 s
ee
n 
d
ue
 t
o 
in
su
ffi
ci
en
t 
ca
p
ac
ity
 fo
r 
FS
A
/o
p
K
N
E
E
S
:
11
3 
(1
3%
) s
ur
ge
on
 r
ef
er
ra
ls
 a
nd
 p
at
ie
nt
s 
d
ire
ct
ly
 li
st
ed
.
29
5 
(3
3%
) r
ef
er
ra
ls
 a
cc
ep
te
d
 in
to
 F
S
A
.
84
 (9
%
) d
ec
lin
ed
 d
ue
 t
o 
in
su
ffi
ci
en
t 
re
fe
rr
al
 in
fo
rm
at
io
n.
17
3 
(1
9%
) l
ow
 p
rio
rit
y 
co
nd
iti
on
 s
o 
no
t 
gi
ve
 n
 F
S
A
.
23
0 
(2
6%
) n
o 
ca
p
ac
ity
 in
 s
er
vi
ce
 t
o 
b
e 
gi
ve
n 
an
 F
S
A
 a
p
p
oi
nt
m
en
t.
M
ai
nl
y 
ar
th
rit
is
 p
op
ul
at
io
n 
as
 o
th
er
 t
yp
es
 o
f c
on
d
iti
on
s 
an
d
 
tr
au
m
at
ic
 c
on
d
iti
on
s 
se
en
 v
ia
 a
no
th
er
 p
at
hw
ay
/h
ea
lth
ca
re
 r
ou
te
. 
Th
er
ef
or
e,
 g
en
er
al
is
ab
ili
ty
 le
ss
 c
le
ar
. P
ot
en
tia
l s
el
ec
tio
n 
b
ia
s 
as
 
un
cl
ea
r 
w
ho
 e
nd
ed
 u
p
 in
 t
he
 n
o 
ca
p
ac
ity
 g
ro
up
.
Jo
hn
so
n 
et
 a
l2
9
R
es
ou
rc
e 
us
e
Fa
st
-t
ra
ck
 s
cr
ee
ni
ng
 c
rit
er
ia
 c
or
re
ct
ly
 p
re
d
ic
te
d
 t
he
 o
ut
co
m
e 
of
 t
he
 t
re
at
m
en
t 
of
fe
re
d
 a
t 
th
e 
or
th
op
ae
d
ic
 c
lin
ic
 in
 3
8/
52
 p
at
ie
nt
s.
 O
f t
ho
se
 fu
lfi
lli
ng
 t
he
 c
rit
er
ia
 fo
r 
th
e 
fa
st
-t
ra
ck
 s
cr
ee
ni
ng
 
cl
in
ic
, 2
3/
25
 h
ad
 a
 T
H
R
. O
f t
he
 2
8 
w
ho
 d
id
 n
ot
 fu
lfi
l t
he
 c
rit
er
ia
, 1
5 
ha
d
 a
 T
H
R
.
R
ep
or
tin
g 
b
ia
s,
 t
he
 h
ig
h 
co
nv
er
si
on
 in
 t
he
 g
ro
up
 w
ho
 d
id
 n
ot
 
fu
lfi
l t
he
 c
rit
er
ia
 fo
r 
th
e 
fa
st
-t
ra
ck
 s
er
vi
ce
 is
 n
ot
 a
ck
no
w
le
d
ge
d
. 
Th
is
 n
ew
 s
er
vi
ce
 c
ou
ld
 c
re
at
e 
in
eq
ua
lit
y 
in
 c
ar
e.
 B
et
te
r 
d
es
ig
n 
re
q
ui
re
d
 t
o 
ev
al
ua
te
 p
re
d
ic
tiv
e 
va
lu
e 
of
 s
cr
ee
ni
ng
 t
oo
l u
si
ng
 
re
gr
es
si
on
 a
na
ly
si
s 
in
 a
 la
rg
er
 s
am
p
le
 s
iz
e.
M
ac
K
ay
 e
t 
al
36
P
at
ie
nt
 fl
ow
 a
nd
 
p
ro
fe
ss
io
na
l c
om
p
et
en
cy
G
oo
d
 a
gr
ee
m
en
t 
on
 r
ec
om
m
en
d
at
io
n 
fo
r 
or
th
op
ae
d
ic
 c
on
su
lta
tio
n 
su
rg
eo
n 
82
%
 v
s 
p
hy
si
ot
he
ra
p
is
t 
86
.9
%
, k
=
0.
69
.
G
oo
d
 a
gr
ee
m
en
t 
on
 r
ec
om
m
en
d
at
io
n 
fo
r 
ar
th
ro
p
la
st
y 
su
rg
eo
n 
43
.5
%
, p
hy
si
o 
32
.3
%
, k
=
0.
70
. 
S
ur
ge
on
 a
nd
 p
hy
si
o 
ag
re
ed
 o
n 
ty
p
e 
of
 k
ne
e 
co
m
p
la
in
t 
in
 6
9%
 o
f c
as
es
.
Th
er
e 
w
as
 v
ar
ia
tio
n 
in
 t
he
 c
on
se
rv
at
iv
e 
tr
ea
tm
en
t 
gi
ve
n.
 S
ur
ge
on
 m
or
e 
fr
eq
ue
nt
ly
 r
ef
er
re
d
 fo
r 
re
ha
b
ili
ta
tio
n 
se
rv
ic
es
. P
hy
si
ot
he
ra
p
is
ts
 m
or
e 
fr
eq
ue
nt
ly
 fo
llo
w
ed
 u
p
 p
at
ie
nt
s 
an
d
 g
av
e 
ex
er
ci
se
 
an
d
 e
d
uc
at
io
n 
ad
vi
ce
 in
 c
lin
ic
.
N
o 
ka
p
p
a 
va
lu
es
 fo
r 
cl
in
ic
al
 d
ia
gn
os
tic
 a
cc
ur
ac
y 
or
 n
on
su
rg
ic
al
 
m
an
ag
em
en
t 
re
co
m
m
en
d
at
io
ns
. T
es
tin
g 
or
d
er
 in
 c
lin
ic
 n
ot
 c
le
ar
.
P
ar
fit
t 
et
 a
l1
6
C
lin
ic
al
 c
om
p
et
en
cy
R
es
ou
rc
e 
us
e
O
ve
r 
2 
ye
ar
s 
A
P
P
’s
 li
st
ed
 1
30
 p
at
ie
nt
s 
fo
r 
TH
R
, 1
27
/1
30
 h
ad
 a
 T
H
R
. T
hi
s 
w
as
 c
om
p
ar
ed
 w
ith
 
tr
ad
iti
on
al
 r
ou
te
 o
f r
ef
er
ra
l b
y 
G
P
 t
o 
or
th
op
ae
d
ic
s.
 W
ai
tin
g 
tim
e 
fo
r 
su
rg
er
y 
A
P
P
 v
s 
G
P
 r
ou
te
 
21
.4
 w
ee
ks
 v
s 
24
.7
 w
ee
ks
. P
ot
en
tia
l c
os
t 
sa
vi
ng
 o
f £
14
5 
fo
r 
th
os
e 
d
ire
ct
ly
 li
st
ed
.
R
ep
or
tin
g 
b
ia
s,
 n
um
b
er
s 
re
ce
iv
in
g 
TH
R
 fr
om
 t
ra
d
iti
on
al
 r
ef
er
ra
l 
ro
ut
e 
no
t 
re
p
or
te
d
. U
nc
le
ar
 if
 g
ro
up
s 
m
at
ch
ed
 a
t 
b
as
el
in
e.
 It
 
is
 n
ot
 c
le
ar
 h
ow
 a
 p
ot
en
tia
l s
av
in
g 
of
 £
14
5 
fo
r 
th
e 
A
P
P
 r
ou
te
 w
as
 
ca
lc
ul
at
ed
. N
ot
 c
on
se
cu
tiv
e 
ca
se
s.
P
ea
rs
e 
et
 a
l3
0
P
at
ie
nt
 fl
ow
 a
nd
 r
es
ou
rc
e 
us
e
15
0 
ca
se
s,
 3
3%
 (5
0)
 k
ne
es
, o
f t
he
se
 4
3%
 (1
7)
 w
er
e 
re
fe
rr
ed
 t
o 
a 
co
ns
ul
ta
nt
. T
he
 o
ut
co
m
e 
of
 
th
e 
co
ns
ul
ta
nt
 r
ev
ie
w
 w
as
 a
rt
hr
os
co
p
y 
11
 c
as
es
, a
d
vi
ce
 fi
ve
 c
as
es
 a
nd
 in
je
ct
io
n 
on
e 
ca
se
. T
hi
s 
m
ea
ns
 t
ha
t 
fo
r 
th
e 
kn
ee
 t
he
 A
P
P
’s
 d
id
 n
ot
 m
et
 t
he
 b
en
ch
m
ar
k 
of
 in
d
ep
en
d
en
tly
 a
ss
es
si
ng
 8
5%
 
of
 c
as
es
.
M
os
t 
of
 t
he
 d
at
a 
co
lle
ct
ed
 is
 n
ot
 s
p
lit
 b
y 
jo
in
t,
 a
nd
 t
he
re
fo
re
 
ca
nn
ot
 b
e 
re
p
or
te
d
. A
lth
ou
gh
 a
 r
ef
er
en
ce
d
 p
ro
to
co
l f
or
 t
ria
ge
 
w
as
 u
se
d
 t
he
 r
ef
er
ra
ls
 w
er
e 
al
so
 c
he
ck
ed
 b
y 
a 
co
ns
ul
ta
nt
 a
s 
to
 
w
ho
 s
ho
ul
d
 s
ee
 A
P
P.
R
ab
ey
 e
t 
al
31
P
at
ie
nt
 fl
ow
 a
nd
 r
es
ou
rc
e 
us
e
9%
 o
f a
ll 
ne
w
 r
ef
er
ra
ls
 s
ee
n 
b
y 
A
P
P
’s
 r
ef
er
re
d
 fo
r 
su
rg
ic
al
 o
p
in
io
n.
 O
f t
he
se
, 4
2%
 w
er
e 
kn
ee
 
co
nd
iti
on
s 
w
ith
 8
4%
 g
oi
ng
 o
n 
to
 h
av
e 
su
rg
er
y.
 O
f p
at
ie
nt
s 
se
en
 b
y 
A
P
P
s 
36
%
 r
ef
er
re
d
 fo
r 
a 
kn
ee
 
X
-r
ay
 a
nd
 2
3%
 fo
r 
kn
ee
 M
R
I.
N
ot
 a
ll 
d
at
a 
b
ro
ke
n 
d
ow
n 
p
er
 jo
in
t 
so
 c
an
no
t 
b
e 
re
p
or
te
d
. N
o 
nu
m
b
er
s 
gi
ve
n 
ju
st
 p
er
ce
nt
ag
es
. U
ns
ur
e 
if 
p
at
ie
nt
s 
co
ns
ec
ut
iv
e 
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compared with referral to an orthopaedic specialist only, 
for knee problems. The study found that having an MRI 
did not change the diagnosis or the treatment plan, but 
there was greater treatment and diagnostic confidence 
among GPs in the MRI group. Patients in this group also 
reported a statistically significant improvement in their 
physical functioning and quality of life.
Gwynne-Jones et al15 evaluated the effectiveness of a 
prioritisation service for assessment of hip and knee OA. 
A physiotherapist and a nurse assessed patients referred 
into a joint clinic and surgeons only assessed those iden-
tified at referral as requiring specialist opinion, or who 
were subsequently rereferred from the joint clinic. Of the 
339 patients included, 54 were referred directly to the 
surgeon and a further 89 were referred after the initial 
assessment. Of the 143 referred to the specialist clinic, 
115 were listed for or underwent surgery. The authors 
concluded that this service freed up valuable surgeon 
time.
Only one study by Inglis et al38 reported outcomes 
that can be applied at a macro level within a complex 
multilevel system. This evaluated the effectiveness of 
consultant-led triage of referrals for patients requiring 
a fast-track specialist surgical opinion. Of the patients 
referred, 57% of those with hip pain and 46% of those 
with knee pain were assessed or directly listed. Others were A
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Figure 2 Care pathway and outcome types evaluated in the 
included studies. APP, advanced physiotherapy practitioner; 
MCAS, multidisciplinary team assessment clinic. 
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sent elsewhere because of insufficient clinic capacity, or 
they were deemed lower prioritisation based on referral 
information, or their referral was incomplete.
Meso level: professional competency
Overall, agreement in diagnosis between the profes-
sional groups was reported to be high for three studies, 
with kappa values ranging from 0.80 to 89 agree-
ment,33 35 37 where 1.0 represents perfect agreement. The 
study by MacKay et al36 reported agreement between phys-
iotherapists and orthopaedic surgeons in 69% of cases. 
Compared with arthroscopy, physiotherapists were found 
to identify the correct diagnosis in 80%–84% of cases.27 
Agreement on treatment type (surgical vs non-surgical) 
between physiotherapists and physicians was found to be 
77% in one study35 and Decary et al37 reported a kappa 
value of 0.73.
Macro level: resource use
The implementation of a stepped care pathway in primary 
care was described by Smink et al.40 The pathway resulted 
in the increased use of non-surgical treatments for hip 
and knee OA over 2 years. Dietary interventions were less 
well used. Of the patients 21% were referred for ortho-
paedic opinion in the first 6 months and at 2 years, this 
had risen to 45%.
Meso level: resource use
A number of studies described the resources used at the 
point of referral for a specialist opinion but there were 
differences in the type or structure of the pathway being 
reported on.
Farrar et al28 evaluated a multidisciplinary team assess-
ment clinic (MCAS), compared with direct referral to 
an orthopaedic service. Referral to the MCAS clinic 
resulted in more appointments before a working diag-
nosis was achieved compared with the orthopaedic route 
(p<0.001). However, there was a greater use of non-sur-
gical treatments and lower surgical referrals in the MCAS 
service (16% vs 36%; p<0.001).
In a study by Rabey et al,31 9% of new referrals seen by 
an Advanced Physiotherapy Practitioner were referred 
for surgical opinion. Of these, 42% were for knee condi-
tions. Of the patients referred with knee conditions, 84% 
went on to have surgery.
Only one study16 described a potential cost saving by 
using advanced physiotherapy practitioners to directly 
list patients for total hip replacement surgery rather than 
going via an orthopaedic clinic. This saving was calcu-
lated to be £145 per patient. MacKay et al36 found that 
for ongoing treatment in a clinic, physiotherapists were 
more likely to give exercise and education at the time of 
consultation while a surgeon was more likely to refer to 
rehabilitation services (which would include exercise and 
education), adding a further step and potential delay in 
the patient receiving the correct care.
Desmeules et al35 did not find any difference in the 
referral rates for imaging between orthopaedic surgeons 
and Advanced Practitioners. Conversely, an MCAS 
service was reported to result in a greater use of imaging 
(p=0.04).28 In terms of numbers of imaging referrals 
made by Advanced Physiotherapy Practitioners, Rabey et 
al31 reported that 36% were referred for a knee X-ray and 
23% for an MRI.
Meso level: time
Physiotherapy-led triage resulted in a reduced wait for 
surgery from 140 to 40 days.34 Using physiotherapists 
to directly list patients for total hip replacement, rather 
than going via an orthopaedic appointment resulted in 
a shorter wait for surgery (21.4 weeks vs 24.7 weeks).16 
Conversely an MCAS service resulted in a longer waiting 
time from referral to diagnosis (p=0.05).28 Doerr et al39 
described a new referral process and found a reduced 
patient wait for an initial specialist appointment but 
the time is not specified. Desmeules et al35 found that 
advanced physiotherapist practitioners had longer 
consultation times than orthopaedic surgeons.
Micro level: patient satisfaction and patient experience
Two studies34 35 evaluated patient satisfaction using ques-
tionnaires. Both found a high level of satisfaction with 
the physiotherapy triage. One35 reported greater patient 
satisfaction with the care by the physiotherapists than 
the surgeon and the other34 reported that no patients 
requested a subsequent appointment with the ortho-
paedic surgeon.
Only one interview study evaluated patient experi-
ence.32 This related to being on a waiting list for specialist 
diagnosis and surgery. Four themes were identified; inad-
equate information, the social and psychosocial cost of 
waiting, coping strategies and the varying effectiveness 
and support provided by clinicians. The recommenda-
tion was to improve information provision to improve 
patient well-being.
DIsCussIOn
This review first aimed to understand the evidence for 
the effectiveness of current care pathways for adults 
with chronic hip/knee pain patients accessing care for 
specialist opinion. The second aim was to identify the key 
information required to inform effective referral deci-
sions for a ‘specialist’ assessment.
The complexity and variation of the patient pathway 
from primary care referral to receiving a specialist opinion 
is clearly highlighted. Subtle variances were found in the 
pathway, such as different referral prioritisation,15 38 41 
fast-tracking systems,29 different models of care40 and a 
varying role for different professional groups.16 27 28 31 35–37 
Also, despite musculoskeletal conditions being a rising 
global health concern,8 all the research identified was 
conducted in high-income countries, limiting the gener-
alisability of the findings.
Only a limited number of studies were eligible to be 
included as most studies did not disaggregate their 
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findings to report hip-specific and knee-specific data. 
More joint-specific research is therefore required, as 
when an individual is referred for a specialist opinion, 
this is the point in the care pathway where an individual 
is moving from generalist to a specialist approach. Only 
one RCT was identified that evaluated the effectiveness 
of referral pathways for specialist opinion, which means 
there is insufficient evidence to draw solid conclusions 
on the effectiveness of current care pathways or the key 
information required to inform effective referral deci-
sions. However, the findings demonstrate complexity in 
the care pathway around referral for a specialist opinion 
and are informative about pathway and organisational 
processes. Discussion of the findings around a multi-
level whole systems approach assists with understanding 
where the evidence is located and what research needs to 
happen next.
Macro level
The findings from only one study were relevant at the 
level of healthcare systems and policy. Smink et al,40 
described healthcare utilisation after the implementation 
of a stepped care strategy in the treatment of hip and 
knee OA. The authors reported that the pathway resulted 
in a higher percentage of patients being managed with 
non-surgical treatment before referral for specialist 
opinion, but that referral to a dietician for weight 
management was underutilised. However, the usefulness 
of this research is limited by the lack of baseline data to 
compare healthcare utilisation premodel and postmodel 
implementation. The acceptability of this model to GPs 
and patients also needs to be questioned. While 157 GPs 
were recruited from eight practices, healthcare utilisation 
data were only available for 313 patients. Two patients per 
GP is a very low number considering how many individ-
uals present with joint pain. Second, patient experience 
of the pathway does not appear to have been considered. 
Further research on the effectiveness of the pathway for 
GPs and patients, along with greater integration of dieti-
cian referrals should provide additional answers.
Meso level
Most of the studies included in this systematic review 
looked at patient flow (fast-track models, referral prior-
itisation and advanced practice triage) and resource 
use. The findings suggest that advanced practice phys-
iotherapists are comparable to orthopaedic surgeons in 
their diagnosis of knee and hip pain27 33–37 and triage to 
surgical or non-surgical treatment. This would suggest 
that physiotherapists have the skills required to triage 
patients referred for a specialist opinion about their hip 
or knee pain.
Despite this finding, there appears to be less consis-
tency in treatment allocation and healthcare resource use 
when applied in practice across different care pathways. 
This may be due to differences in staff skill mix, triaging 
processes and patient referrals. For example, in one study 
higher conversion rates to surgery are reported from an 
orthopaedic clinic, while advanced physiotherapy prac-
titioners have higher referral rates to non-surgical treat-
ment options.28 In addition, practice within orthopaedic 
clinics can vary with physiotherapists providing more 
exercise and advice and surgeons having higher referral 
rates to rehabilitation services.36 Surprisingly, considering 
the importance of weight management in the treatment 
of joint pain and OA, no studies have specifically evalu-
ated referral rates to dietician services by these different 
professional groups.9 44 45
In terms of imaging referrals (X-ray and MRI), there is 
inconsistency in the referral rates across different clinics 
or professional groups.28 35 A RCT evaluating the clin-
ical and cost effectiveness of GP referral for specialist 
opinion26 41 42 found that clinicians had more diagnostic 
and treatment confidence when referring for an MRI 
and that patients on this pathway had a better level of 
functioning. The concern about the study is that it only 
considered GPs as the primary referrers. It also failed to 
take into consideration other treatments recommended 
within the primary care pathway.9
From the evidence, it is clear that, regardless of nuances 
in the care pathways considered, there will be a propor-
tion of patients assessed in a physiotherapy clinic who will 
require a surgical opinion and also patients referred to an 
orthopaedic clinic who will require conservative manage-
ment.15 16 30 38 This occurred despite triaging and referral 
systems implemented to fast track or direct patients to 
the most appropriate service.15 29 38 Additionally, both the 
fast-tracking criteria29 and surgeon screening of refer-
rals,30 seem to lack sensitivity and specificity as individuals 
move between surgical and conservative pathways. The 
quality of the research means that insufficient evidence 
exists regarding predictor variables to identify the key 
variables to inform specialist referral. Thus, the current 
evidence suggests that an innovative workforce model is 
required that integrates the skills of the different profes-
sionals to meet individual patient needs and tackle these 
complexities. This would give patients access to clinicians 
with expert knowledge of both conservative and surgical 
treatments at the same locality. In addition, better stream-
lining is required so that only those individuals requiring 
specialist opinion are referred. Taken together, this may 
help avoid delays in care, interruptions of patient flow 
and suboptimal use of resources.25 46
Several studies found pathway steps that reduced 
waiting times from referral to diagnosis and the number of 
surgeries.16 28 34 39 Unfortunately, they did not evaluate the 
cost, sustainability or resource implications of these steps. 
No studies evaluated the demand for the care pathway 
and the capacity available or needed to meet this demand 
and achieve target waiting times. Thus, no conclusions 
can be drawn about the potential cost–benefit or effec-
tiveness of care, regardless of the pathway.
The majority of the available evidence is based on 
outcomes around professional competency for clinics 
containing a mixture of professional groups. A better 
understanding of the roles, learning, communication 
 o
n
 Septem
ber 5, 2019 by guest. Protected by copyright.
http://bmjopen.bmj.com/
BM
J O
pen: first published as 10.1136/bmjopen-2018-027874 on 4 September 2019. Downloaded from 
11Button K, et al. BMJ Open 2019;9:e027874. doi:10.1136/bmjopen-2018-027874
Open access
and expertise within this clinic structure is required, 
along with a robust assessment of pathway effectiveness. 
Although physiotherapists have been found to have high 
diagnostic accuracy, the complexities and diversity of 
the pathways presented means that future decisions on 
pathway design are unlikely to be as simple as replacing a 
surgeon with a physiotherapist.
Micro level
Measuring patient experience and using this to inform 
care is a key component of healthcare quality.47 Only 
two papers were identified that considered patient satis-
faction34 35 and methodological flaws make it difficult to 
draw meaningful conclusions. There is limited research 
evidence on patient expectation and experience of hip 
and knee pain pathways as only one qualitative study was 
identified.32 The study recommended the development 
of a pathway with better information provision. This is an 
important consideration given the potential complexities 
and variations in care pathways that patients may experi-
ence and needs to be addressed in future studies. None of 
the studies evaluated differences in experience according 
to the location of the specialist clinic. This is a key area for 
patient involvement for future pathway design research.
There are some limitations of the review. First, our 
search for qualitative studies should also have included 
patient needs regarding the pathway. Second, our inter-
pretation of clinical and cost effectiveness has been 
limited by a lack of randomised control trials in this area.
COnClusIOn
The evidence base as exists is fragmentary and of low 
methodological quality. While several pathways have been 
developed and implemented,13 48 the evidence base under-
pinning them is limited. Only one RCT was identified, so 
there is insufficient evidence of the clinical and cost effec-
tiveness of the care pathway for individuals accessing care 
for specialist opinion. What is clear is that the pathway 
is not linear: there are variations and potential activity 
loops. Most of the studies report organisational process 
outcomes, at the ‘meso’ level of a multisystems model, 
which focus on the skills and treatment decisions of the 
different professions. Based on the evidence presented, 
it is suggested that when an individual is referred for a 
specialist opinion, a pathway which integrates the skills 
of all the different professions is required. Addition-
ally, individuals need to be referred to the professional 
who is most likely to be able to help them address their 
joint-related problems, for example, a physiotherapist or 
specialist GP for non-surgical treatment. No key predictor 
variables were identified in the literature to inform when 
an individual should be referred for specialist opinion. 
There is an urgent need for further research that is 
designed with the involvement of patients to develop and 
determine effective and cost-effective pathway(s).
twitter @k8button
Acknowledgements Cheryl Cleary (CC) for her work reviewing abstracts and 
titles.
Contributors KB is the guarantor. KB, FM, ALW and SJ designed the protocol. ALW 
conducted the searches. KB and FM selected studies, undertook data extraction 
and critical appraisal. KB, FM and SJ were responsible for writing this publication. 
All authors read and approved the final manuscript.
Funding This work was funded by Health and Care Research Wales, Research for 
patient and public benefit, grant number 1114. 
Competing interests None declared.
Patient consent for publication Not required.
Provenance and peer review Not commissioned; externally peer reviewed.
Data sharing statement The findings of the search strategy are available to any 
readers if they contact the corresponding author by email.
Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non-commercial. See: http:// creativecommons. org/ licenses/ by- nc/ 4. 0/.
rEFErEnCEs
 1. ONS. Sickness absence in the labour market: 2016. Newport: Office 
for National Statistics, 2017.
 2. Briggs AM, Jordan JE, Jennings M, et al. Supporting the Evaluation 
and Implementation of Musculoskeletal Models of Care: A Globally 
Informed Framework for Judging Readiness and Success. Arthritis 
Care Res 2017;69:567–77.
 3. Palazzo C, Ravaud J-F, Papelard A, et al. The Burden of 
Musculoskeletal Conditions. PLoS One 2014;9:e90633.
 4. Woolf AD, Pfleger B. Burden of major musculoskeletal conditions. 
Bull World Health Organ 2003;81:646–56.
 5. Vos T, Flaxman AD, Naghavi M, et al. Years lived with disability 
(YLDs) for 1160 sequelae of 289 diseases and injuries 1990–2010: 
a systematic analysis for the Global Burden of Disease Study 2010. 
Lancet 2012;380:2163–96.
 6. Briggs AM, Cross MJ, Hoy DG, et al. Musculoskeletal Health 
Conditions Represent a Global Threat to Healthy Aging: A Report 
for the 2015 World Health Organization World Report on Ageing and 
Health. Gerontologist 2016;56(Suppl 2):S243–55.
 7. Durstine JL, Gordon B, Wang Z, et al. Chronic disease and the link to 
physical activity. J Sport Health Sci 2013;2:3–11.
 8. Cross M, Smith E, Hoy D, et al. The global burden of hip and knee 
osteoarthritis: estimates from the Global Burden of Disease 2010 
study. Ann Rheum Dis 2014;73:1323–30.
 9. NICE. Osteoarthritis. Care and management in adults (Clinical 
guideline; no. 177). London (UK): National Institute for Health & Care 
Excellence, 2014.
 10. McAlindon TE, Bannuru RR, Sullivan MC, et al. OARSI guidelines for 
the non-surgical management of knee osteoarthritis. Osteoarthritis 
Cartilage 2014;22:363–88.
 11. Babatunde OO, Jordan JL, Van der Windt DA, et al. Effective 
treatment options for musculoskeletal pain in primary care: 
a systematic overview of current evidence. PLoS One 
2017;12:e0178621.
 12. Dziedzic K, Bierma-Zeinstra S, Vliet Vlieland T, et al. Joint 
implementation of guidelines for osteoarthritis in Western Europe: 
JIGSAW-E. Physiotherapy 2016;102:e138–9.
 13. Briggs TW. Getting it right first time: Improving the quality of 
orthopaedic care within the National Health Service in England. 2012.
 14. Government W. Recommended Guidelines. Establishment of a 
Clinical Musculoskeletal Assessment Treatment Service, 2017.
 15. Gwynne-Jones DP, Hutton LR, Stout KM, et al. The joint clinic: 
managing excess demand for hip and knee osteoarthritis referrals 
using a new physiotherapy-led outpatient service. J Arthroplasty 
2018;33.
 16. Parfitt N, Smeatham A, Timperley J, et al. Direct listing for total 
hip replacement (THR) by primary care physiotherapists. Clin Gov 
2012;17:210–6.
 17. Saxon R, Gray M, Oprescu F. Extended roles for allied health 
professionals: an updated systematic review of the evidence. J 
Multidiscip Healthc 2014;7:479–88.
 18. Pouli N, Das Nair R, Lincoln NB, et al. The experience of living with 
knee osteoarthritis: exploring illness and treatment beliefs through 
thematic analysis. Disabil Rehabil 2014;36:600–7.
 o
n
 Septem
ber 5, 2019 by guest. Protected by copyright.
http://bmjopen.bmj.com/
BM
J O
pen: first published as 10.1136/bmjopen-2018-027874 on 4 September 2019. Downloaded from 
12 Button K, et al. BMJ Open 2019;9:e027874. doi:10.1136/bmjopen-2018-027874
Open access 
 19. Hussenbux A, Morrissey D, Joseph C, et al. Intermediate care 
pathways for musculoskeletal conditions-are they working? A 
systematic review. Physiotherapy 2015;101:13–24.
 20. Moher D, Liberati A, Tetzlaff J, et al. Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses: The PRISMA Statement. 
PLoS Med 2009;6:e1000097.
 21. Button K, Morgan F, Hodgson H, et al. Musculoskeletal care 
pathways for adults with hip and knee pain at the interface between 
primary and secondary care: protocol for a systematic review. Syst 
Rev 2016;5:128.
 22. Association EP. European Pathway Association. Carepathways, 2016.
 23. CASP. Critical Appraisal Skills Programme Checklists: CASP, 2018.
 24. JBI. Critical Appraisal Checklists. Adelaide: Joanna Briggs Institute, 
2017.
 25. Foundation TH. Improving Parient Flow. 2013.
 26. Brealey SD. DAMASK (Direct Access to Magnetic Resonance 
Imaging: Assessment for Suspect Knees) Trial Team. Influence of 
magnetic resonance of the knee on GPs' decisions: a randomised 
trial. Br J Gen Pract 2007;57:622–9.
 27. Dickens V, Ali F, Gent H, et al. Assessment and Diagnosis of Knee 
Injuries. Physiotherapy 2003;89:417–22.
 28. Farrar G, Ghalayini N, Raut V. Efficacy of musculoskeletal 
assessment services. British Journal of Healthcare Management 
2014;20:483–8.
 29. Johnson SA, Kalairajah Y, Moonot P, et al. Fast-Track Aassessment 
Clinic: Selection of Patients for a One-Stop Hip Assessment 
Clinic. The Annals of The Royal College of Surgeons of England 
2008;90:208–12.
 30. Pearse EO, Maclean A, Ricketts DM. The extended scope 
physiotherapist in orthopaedic out-patients - an audit. Ann R Coll 
Surg Engl 2006;88:653–5.
 31. Rabey M, Morgans S, Barrett C. Orthopaedic physiotherapy 
practitioners: Surgical and radiological referral rates. Clin Gov 
2009;14.
 32. Robling MR, Pill RM, Hood K, et al. Time to talk? Patient experiences 
of waiting for clinical management of knee injuries. Qual Saf Health 
Care 2009;18:141–6.
 33. Aiken AB, McColl MA. Diagnostic and treatment concordance 
between a physiotherapist and an orthopedic surgeon-a pilot study. 
J Interprof Care 2008;22:253–61.
 34. Aiken A, Harrison M, Hope J. Role of the advanced practice 
physiotherapist in decreasing surgical wait times. Healthcare 
Quarterly 2009;12:80–3.
 35. Desmeules F, Toliopoulos P, Roy J-S, et al. Validation of an advanced 
practice physiotherapy model of care in an orthopaedic outpatient 
clinic. BMC Musculoskelet Disord 2013;14:162.
 36. MacKay C, Davis AM, Mahomed N, et al. Expanding roles 
in orthopaedic care: a comparison of physiotherapist and 
orthopaedic surgeon recommendations for triage. J Eval Clin Pract 
2009;15:178–83.
 37. Décary S, Fallaha M, Pelletier B, et al. Diagnostic validity and 
triage concordance of a physiotherapist compared to physicians’ 
diagnoses for common knee disorders. BMC Musculoskelet Disord 
2017;18:445.
 38. Inglis T, Armour P, Inglis G, et al. Rationing of hip and knee referrals in 
the public hospital: the true unmet need. N Z Med J 2017;130:39–48.
 39. Doerr CR, Graves SE, Mercer GE, et al. Implementation of a quality 
care management system for patients with arthritis of the hip and 
knee. Aust Health Rev 2013;37:88–92.
 40. Smink AJ, Dekker J, Vliet Vlieland TPM, et al. Health care use of 
patients with osteoarthritis of the hip or knee after implementation of 
a stepped-care strategy: an observational study. Arthritis Care Res 
2014;66:817–27.
 41. DAMASK (Direct Access to Magnetic Resonance Imaging: 
Assessment for Suspect Knees) Trial Team. Effectiveness of GP 
access to magnetic resonance imaging of the knee: a randomised 
trial. Br J Gen Pract 2008;58:e1–8.
 42. DAMASK (Direct Access to Magnetic Resonance Imaging: 
Assessment for Suspect Knees) Trial Team. Cost-effectiveness of 
magnetic resonance imaging of the knee for patients presenting in 
primary care. Br J Gen Pract 2008;58:e10–16.
 43. Medicine OCfEb. Oxford Centre for Evidence Based Medicine (March 
2009). 2018.
 44. Christensen R, Bartels EM, Astrup A, et al. Effect of weight 
reduction in obese patients diagnosed with knee osteoarthritis: 
a systematic review and meta-analysis. Ann Rheum Dis 
2007;66:433–9.
 45. Button K, Spasic I, Playle R, et al. Improving access to care and 
treatment for patients with hip and knee pain at the interface 
between primary and secondary care. OARSI 2018 World Congress 
on Osteoarthritis. United Kingdom: ACC Congress Center in 
Liverpool, 2018.
 46. Greenwood-Lee J, Wild G, Marshall D. Improving accessibility 
through referral management: setting targets for specialist care. 
Health Systems 2017;6:161–70.
 47. NICE. Patient experience in adult NHS services: improving the 
experience of care for people using adult NHS services: Clinical 
guideline [CG138]. London (UK): National Institute for Health & Care 
Excellence, 2012.
 48. Board WO. Recommended Guidelines: Establishment of a Clinical 
Musculoskeletal Assessment Treatment Service. In: Services HS, ed. 
Cardiff: NHS Wales/Welsh Government, 2017.
 o
n
 Septem
ber 5, 2019 by guest. Protected by copyright.
http://bmjopen.bmj.com/
BM
J O
pen: first published as 10.1136/bmjopen-2018-027874 on 4 September 2019. Downloaded from 
